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NeuNGL II Gal(B1+3)GalNAcol 7 a(1,2) Gal(81+3)GalNAcol FUC III GalNAc(a1+3)Ga1(81+3)GalNAcol IV Gal(a1+3)Ga1(81+3)GlcNA~ -t a(l,Z) FUC iuc INTRODUCTION: We had previously presented evidence, derived from periodate oxidation studies (l), for the structures of the oligosaccharides from A+, + H and A-H-hog submaxillary glycoproteins (2). Further studies by NMR spectroscopy and permethylation analysis gave results that did not substantiate * To whom correspondence should be addressed § Abbreviations used: A+ PSM, H+ PSM, and A-R-PSM from A and Ii active and inactive porcine submaxillary glycoproteins; OSM, ovine submaxillary mucin; B+ oligo alditols for the mixture of oligosaccharide alditols isolated from B-acti've ovarian cyst fluid;
Fuc, L-fucose; Gal, g-galactose; GalNAc, IJ-acetyl-pgalactosamine; E-glycolyTneuraminic acid;
GalNAcol, x-a?etyl-D-galactosaminitol; NeuNGl, PNP-Gal, R-nitroph;nyl-$-galactoside; PNP-GalNAc, p-nitrophenyl-a-acetyl-D-galactosaminide; u = enzyme unit, defined as pmol of sugar released per hour: incubated at 37O under optimal conditions with the appropriate substrate as indicated in Methods. Vol. 103, No. 1, 198l BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS some of these findings (3). The disagreement revolved around the attachment of NeuNGl to Gal or GalNAc.
One approach contemplated for the resolution of the problem was by the use of enzymes such as 6-galactosidase and galactose oxidase. If the galactose is terminal and unsubstituted by NeuNGl, it should be susceptible to both enzymes. Conversely, resistance to the action of either enzyme would suggest substitution.
As it turned out, neither statement was correct since an additional factor, that of ateric hindrance, was involved. This became evident with the establishment of the structures by NMR and methylation studies (3).
We studied this steric hindrance in greater detail in view of the presence of these sugars in many biologically important compounds.
MATERIALS AND METHODS: Hog submaxillary glycoproteina with A or H reactivity, A* PSM and H+ PSM, and OSM were prepared as previously described (4). The purified oligoaaccharide alditols used in this investigation were obtained from hog subamxillary glycoproteins by &elimination, alkaline cleavage in the presence of borohydride (1, 5, 6) .
The unseparated mixture of oligosaccharide alditols of B-active ovarian cyst fluid were also obtained by alkaline B-elimination cleavage of a phenol-insoluble fraction (7) of lyophiliaed B-active ovarian cyst, a gift from Dr. W.M. Watkins. The synthetic PNP-glycoaides, PNP-B-Gal and PNP-a-GalNAc, were obtained from RochLight Laboratories Ltd. and Calbiochem, respectively.
Synthetic di-and trisaccharides of established structures (8), with blood group A and B activities, were obtained as gifts through the courtesy of Dr. D.A. Baker, Chembiomed Ltd.
The following enzymes were used in these studies:
8-galactosidase (3.2.1.23) from bovine testes (9) was a gift from Dr. G.W. Jourdian. a-(1+2)-L-Pucoaidase purified from Rwninococcus (10) was a gift from Dr. L.C. Hoski&, This material also contained a-galactosidase activity.
Yet another preparation of a-&-fucoaidase (3.2.1.51), a gift from Dr. G.W. Jourdian, was a contaminant Nf partially purified S-galactoaidase from bovine testes. a-E-Acetylgalactosaminidase (3.2.1.49) was isolated from Cl. perfringens (10.
Sialidase (3.2.1.18), which requires Ca*, was prepared from vibrio cholerae (12). a-Galactosidase (3.2.1.22) was prepared from Cl. sporogenes (13). Galactose Oxidase (1.1.3.9) was contained in the Galactostat reagent, a commercial preparation from Worthington.
Buffers were used in these experiments: buffer A, 0.1 M sodium acetate, pH 4.5, and buffer B, 0.1 M sodium citrate-phosphate, pH 6.0.
Free GalNAc was measured by a modification (14) of the Morgan-Elson reaction (15). Free Gal was determined with galactose dehydrogenaae (1.1.1.120, Boehringer-Mannheim) (16). The oxidation of Gal, GalNAc or their derivatives was followed by the Galactostat reagent (Worthington). Total aialic acid was assayed by a modification of the Svennerholm resorcinol procedure (17) with 1-butanol replacing iaoamyl alcohol for the development of color (18) ND, Not Determined Two ml of Galactostat reagent in a total volume of 3 ml and containing 3 mM CaC12. The amount of Gal or GalNAc oxidized vas determined after 16 hr at 37".
